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(54) Communication method, transmitter, and receiver with insertion in random of information 
between information transmitted in time sharing 

(57) In a communication method, even when the 
same channel is used to perform another communica- 
tion based on the time division multiple access, a signal 
can avoid continuously suffering interference from the 
other communication. Idle slots (I) which are not used 
for communication are inserted between frames at ran- 
dom to change the period of time slots (TS0 to TS3) at 
random and moreover, a transmission signal is transmit- 
ted at timing of time slot (TSO) which is assigned to its 
own station, out of time slots of which the period is 
changed at random, thereby even when the same chan- 
nel is used to perform another communication based on 
the time division multiple access, it is possible to avoid 
continuous agreement of the transmission timing with 
the other communication, so that it is possible to prevent 
continuous reception of communication interference 
from the other communication. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

This invention relates to a communication method, 
a transmitter, and a receiver, and more particularly, is 
suitably applied to a radio communication system such 
as a portable telephone system. 

DESCRIPTION OF THE RELATED ART 

An area of providing communication service is 
divided into cells having a predetermined size so that 
base stations are respectively set in the cells as a fixed 
radio station, and a portable telephone as a mobile 
radio station communicates by radio with a base station 
within the cell in which the portable telephone itself 
exists. In this case, various communication methods are 
considered as a communication method between the 
portable telephone and the base station, and a typical 
method is a time division multiple access (TDMA) 
method. 

This TDMA method is such that a predetermined 
frequency channel (hereinafter, simply referred to as a 
channel) is classified in time with frames having a pre- 
determined time width and moreover, the frames are 
respectively divided into time slots having a predeter- 
mined time width, and the channel is used at timing of a 
time slot which is assigned to its own station to transmit 
a transmission signal. The method realizes a plurality of 
communication (so-called multiple communication) with 
the same channel to effectively use frequencies. 

However, in a radio communication system using 
the TDMA system, for example, in the case where the 
same channel is assigned between adjacent cells and 
moreover, communication is performed by using the 
same time slot in terms of time, the same channel inter- 
ference (that is, two electronic waves having the same 
frequency interfere with each other at a receiving point 
to cause interference each other) may occur to cause 
communication trouble. 

For example, as shown in Fig. 1, during a portable 
telephone 2A communicates by radio with a base sta- 
tion 3A using a predetermined channel in a cell 1A, 
when a portable telephone 2B communicates by radio 
with a base station 3B by using the same channel in an 
adjacent cell 1 B, it sometimes happens that a transmis- 
sion signal CB transmitted by the portable telephone 2B 
reaches the base station 3A. If the transmission signal 
CB, which has reached the base station 3A, agrees in 
timing with a transmission signal CA transmitted from 
the portable telephone 2A to the base station 3A, it 
becomes an interference wave SI (so-called trouble 
wave) against the transmission signal CA and causes 
trouble to the communication between the portable tele- 
phone 2A and the base station 3A. 



Here, a particular problem in the case of the TDMA 
method is, as shown in Figs. 2A and 2B, a case in which 
the portable telephone 2A and the base station 3A com- 
municate by using a time slot TSO out of four time slots 
5 TSO to TS3 and the portable telephone 2B and the base 
station 3B also communicate by using a time slot TSO 
which completely agrees in timing (that is, synchro- 
nizes) with the time slot TSO. In this case, each of the 
time slots are arranged in a regular manner, so that the 
w time slots agree with each other not only at the first time 
slot TSO but also at the time slots TSO after that. In the 
case where such a situation is generated, the same 
channel interference occurs at all times to cause contin- 
uous trouble to the communication between the porta- 
ls ble telephone 2A and the base station 3A, so that the 
communication quality may be continuously deterio- 
rated and the communication may become impossible 
in the worst case. 

20 SUMMARY OF THE INVENTION 

In view of the foregoing, an object of this invention 
is to provide a communication method, a transmitter 
and a receiver which can avoid continuously suffering 

25 interference from another communication even when 
the same channel is used to perform the other commu- 
nication based on the time division multiple access. 

The foregoing object and other objets of the inven- 
tion have been achieved by the provision of a transmit- 

30 ting method for transmitting a plurality of information in 
time sharing, wherein the plurality of information is 
arranged in a predetermined order, information different 
from the plurality of information is inserted at random 
between the plurality of information arranged in the pre- 

35 determined order, and the plurality of information is 
transmitted to a predetermined transmission channel. 
Further, a receiving method for receiving information in 
time sharing receives a signal, demodulates a reception 
signal, deletes different information inserted at random 

40 on a transmitting side, from the demodulation output, 
and decodes desired information. Furthermore, a trans- 
mitter for transmitting a plurality of information in time 
sharing, comprises first means for arranging the plural- 
ity of information in a predetermined order, second 

45 means for inserting information different from the plural- 
ity of information, at random between the plurality of 
information arranged in the predetermined order, and 
transmitting means for transmitting the output to a pre- 
determined transmission channel. Furthermore, a 

so receiver for receiving information in time sharing, com- 
prises receiving means for receiving a signal, demodu- 
lating means for demodulating a reception signal, 
deleting means for deleting different information 
inserted at random at a transmitting side, from the 

55 demodulation output, and decoding means for decoding 
desired information. 

The nature, principle and utility of the invention will 
become more apparent from the following detailed 
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description when read in conjunction with the accompa- 
nying drawings in which like parts are designated by like 
reference numerals or characters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings: 

Fig. 1 is a system structure diagram explaining that 
a transmission signal transmitted in another com- 
munication becomes an interference wave; 
Figs. 2A and 2B are schematic diagrams explaining 
the case where the same channel interference con- 
tinuously occurs because time slots synchronize 
with those of another communication; 
Fig. 3 is a system structure diagram explaining a 
principle of the present invention; 
Figs. 4A and 4B are schematic diagrams showing a 
slot structure of TDMA system to which the present 
invention is applied. 

Figs. 5A and SB are block diagrams showing struc- 
tures of a transmitter provided in a portable tele- 
phone and a receiver provided in a base station; 
and 

Figs. 6A to 6D are schematic diagrams explaining a 
method for inserting idle slots, 

DETAILED DESCRIPTION OF THE EMBODIMENT 

Preferred embodiments of this invention will be 
described with reference to the accompanying draw- 
ings: 

In the beginning, the principle of the present inven- 
tion will be explained with reference to Figs. 3 and 4A 
and 4B. In Fig. 3, numerals 5A and 5B show portable 
telephones to which the present invention is applied, 
and numerals 6A and 6B show base stations to which 
the present invention is applied. At first, as shown in Fig. 
3, it is supposed that the portable telephone 5A commu- 
nicates by radio with the base station 6A by using a pre- 
determined channel in a ceil 1 A and at the same time, 
the portable telephone 5B communicates by radio with 
the base station 6B in an adjacent cell 1B by using the 
same channel as the predetermined channel. In addi- 
tion, it is supposed that communications between the 
portable telephone 5A and the base station 6A and 
between the portable telephone 5B and the base station 
6B are performed based on the TDMA method, and the 
TDMA method is such that each frame is divided into 
four time slots TSO to TS3 as shown in Figs. 4A and 4B. 

Here, in communication from the portable tele- 
phone 5A to the base station 6A, as shown in Fig. 4A, 
the time slots TSO which are respectively located at the 
heads of frames are assigned as transmission slots 

TXO, TX1 respectively, and at the timing of the time 

slot TSO, a predetermined channel is used to transmit a 
transmission signal to the base station 6A. By the way, 
as shown in Fig. 4A, in the TDMA method slot structure 



which is applied to the communication between the 
portable telephone 5A and the base station 6A, idle 
slots I which are not used for communication and have 
the same slot length as each of the time slots TSO, TS1 , 

5 TS2 and TS3 are inserted at random between the 
frames. For example, one idle slot I is inserted between 
the frame 0 and the frame 1, and two idle slots I are 
inserted between the frame 1 and the frame 2. Further- 
more, two idle slots I are inserted between the frame 3 

ro and the frame 4, one idle slot I is inserted between the 
frame 4 and the frame 5, and two idle slots I are inserted 
between the frame 6 and the frame 7. However, no idle 
slots are inserted between the frame 2 and the frame 3, 
between the frame 5 and the frame 6, and between the 

75 frame 7 and the frame 8. 

In this manner, the idle slots I are inserted at ran- 
dom between the frames, so that each period of the 
time slots TSO to TS3 is not repeated in the same 
period, but is repeated in the period which changes at 

20 random. Consequently, even when the time slot TSO is 
used as a transmission slot to send a transmission sig- 
nal to the base station 6A, the transmission timing of the 
transmission signal do not have regularity as the con- 
ventional TDMA method, but changes at random. 

25 Similarly, in the communication from the portable 
telephone 5B to the base station 6B, as shown in Fig. 
4B, the time slots TSO which are respectively located at 
the heads of frames are assigned as transmission slots 
TXO to TX1 respectively, and at the timing of the 

30 time slot TSO, a predetermined channel is used to send 
a transmission signal to the base station 6B. Also in the 
TDMA method slot structure which is applied to the 
communication between the portable telephone 5B and 
the base station 6B, idle slots I which are not used for 

35 communication and have the same slot length as each 
of the time slots TSO. TS1, TS2 and TS3 are inserted 
between the frames at random which is different from 
the random state in Fig. 4A. For example, two idle slots 
I are inserted between the frame 0 and the frame 1 , and 

40 two idle slots I are inserted between the frame 2 and the 
frame 3. Furthermore, one idle slot is inserted between 
the frame 3 and the frame 4 and two idle slots I are 
inserted between the frame 6 and the frame 7, and one 
idle slot I is inserted between the frame 7 and the frame 

45 8. However, no idle slots I are inserted between the 
frame 1 and the frame 2, between the frame 4 and the 
frame 5, and between the frame 5 and the frame 6. 

In this manner, since the idle slots I are inserted 
between the frames at random in the communication 

so between the portable telephone 5B and the base station 
6B, each period of the time slots TSO to TS3 is not 
repeated in the same period, but is repeated in the 
period which changes at random. Consequently, even 
when the time slot TSO is used as the transmission slot 

55 to transmit the transmission signal to the base station 
6B, the transmission timing of the transmission signal 
do not have regularity as the conventional TDMA 
method, but changes at random. 
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By the way, in both of the communication between 
the portable telephone 5A and the base station 6A and 
the communication between the portable telephone 5B 
and the base station 6B, the time slots TSO are used as 
the transmission slot with the result that the transmis- 
sion timing of the transmission signal agree at the trans- 
mission slots TXO, TX4 and TX8, and the same channel 
interference occurs. However, in the case of the present 
invention, each period of the time slots TSO to TS3 
becomes random by inserting the idle slots I between 
the frames at random. Consequently, the transmission 
timing of the transmission signal do not agree at the 
transmission slots TX1, TX2. TX3. TX5, TX6 and TX7, 
so that the same channel interference is avoided. In this 
connection, in the case of the related art, as shown in 
Fig. 1 , since each period of the time slots TSO to TS3 is 
regular, once the transmission timing agree, the trans- 
mission timing agree after that. 

In this manner, in the case of the present invention, 
each period of the time slots TSO to TS3 can become 
random by inserting the idle slots I between the frames 
at random. Consequently, even when the same time slot 
TSO is used in another communication, the agreement 
of the transmission timing can be avoided every time, so 
that the continuous occurrence of the same channel 
interference can be avoided. 

Here, concrete structures of the portable telephone 
5A (or 5B) and the base station' 6A (or 6B) to which such 
principle of the present invention is applied will be 
explained below. In Fig. 5A, numeral 10 shows a trans- 
mitter provided in the portable telephone 5A (or 5B), 
and numeral 20 shows a receiver provided in the base 
station 6A (or 6B). The transmitter 1 0 roughly comprises 
a coding circuit 10A, an interleave circuit between slots 
10B, and a transmitting part 10C, wherein transmission 
data S1 supplied via a predetermined sound processing 
circuit or the like is inputted to the coding circuit 10A. 

The coding circuit 10A comprises a shift register 
having the predetermined number of steps, and an 
exclusive OR circuit, in which the inputted transmission 
data is subjected to a convolutional coding as a coding 
for error correction and the resultant transmission data 
S2 is outputted to the interleave circuit between slots 
10B. The interleave circuit between slots 10B allots the 
transmission data S2 in accordance with the slot length 
of the transmission slot (that is, the slot length of the 
time slot TSO) to rearrange an order of the transmission 
data S2 so as to extend over a plurality of slots. In the 
case of this embodiment, the order of the data S2 is 
rearranged so as to be extended over eight slots of slots 
TXO to TX7 (a process for rearranging data is simply 
referred to as interleave). Then the interleave circuit 
between slots 10B outputs thus rearranged transmis- 
sion data S3 to the transmitting part 10C in an order of 
the slots to which the data is allotted. 

The transmitting part 10C is a circuit for generating 
a transmission signal by overlapping the transmission 
data S3 onto a predetermined carrier by using a prede- 



termined modulation method and moreover, for trans- 
mitting the transmission signal by using the 
predetermined channel at timing of the transmission 
slot which is assigned to its own station while controlling 

s the TDMA method slot structure described above. As 
shown in Fig. 4A, a transmission signal S4 is generated 
by overlapping one slot of transmission data S3 onto the 
predetermined carrier at timing of the time slot TSO 
which is assigned as a transmission slot, and is trans- 

10 mitted. This transmission signal S4 is transmitted via a 
transmission channel 30. When the interference wave is 
present in the midway, the signal reaches the receiver 
20 of the base station 6A while suffering the interfer- 
ence wave. 

15 The receiver 20 comprises a receiving part 20A, a 
deinterleave circuit 20B and a decoding circuit 20C, 
wherein the transmission signal S4 to be sent from the 
transmitter 10 is received with the receiving part 20 A. 
The receiving part 20A grasps the aforementioned slot 

20 structure in which each period of the time slots TSO to 
TS3 changes at random, and performs a receiving oper- 
ation at timing of the transmission slot (that is, time slot 
TSO) which is assigned to the transmitter 10. Thereby, a 
reception signal corresponding to the transmission sig- 

25 nal S4 is obtained and moreover, reception data S5 is 
restored by applying a predetermined modulation 
method to the reception signal and is outputted to the 
deinterleave circuit 20B in the order of received slots. 
The deinterleave circuit 20B is a circuit for restoring an 

30 arrangement of data which have been rearranged with 
the interleave circuit between slots 10B of the transmit- 
ter 10. When predetermined slots (here, eight slots) of 
reception data are accumulated, the deinterleave circuit 
20B restores the arrangement of the data to the original 

35 state, and outputs the resultant reception data S6 to the 
decoding circuit 20C (hereinafter, a process for restor- 
ing the arrangement of the data to the original state is 
simply referred to as deinterleave). 

The decoding circuit 20C is a circuit for decoding for 

40 error correction, and for example, comprises a Viterbi 
decoding circuit for soft judgment, wherein the error cor- 
rection is performed by applying the Viterbi decoding to 
the reception data S6 in order to restore reception data 
S7. Specifically, the decoding circuit 20C restores the 

45 reception data S7 free from errors by accumulating a 
predetermined amount of reception data S6 and consid- 
ering a tolerance of a convolutional code and assuming 
the most possible state out of all the transition state 
which can be assumed as reception data. In this way, 

so finally, the transmission data S1 transmitted from the 
transmitter 10 is restored as the reception data S7. 

In this connection, since the portable telephone 5A 
(or 5B) and the base station 6A (or 6B) actually perform 
bi-directional communication, the base station 6A (or 

55 6B) has the transmitter having the same structure as the 
transmitter 10 shown in Fig. 5A. Besides, the portable 
telephone 5A (or SB) has a receiver having the same 
structure as the receiver 20 shown in Fig. 5A. 
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By the way. as described above, the TDM A method 
slot structure in which the idle slots I are inserted at ran- 
dom is formed and controlled by the transmitting part 
10C. Here, a method for forming the slot structure will 
be explained. However, Figs. 4A and 4B show the 5 
example in which eight idle slots I are inserted in all the 
eight frames. But, here, for the sake of explanation, it is 
supposed that six idle slots I are inserted in all the eight 
frames to change the period of the time slot at random. 

At first, as shown in Fig. 6A, the transmitting part 10 
10C prepares idle slots 10 to 13 comprising 0 idle slot, 
idle slots 14 and 15 comprising one idle slot I and idle 
slots 16 and 17 comprising two idle slots I. Then the 
transmitting part 10C rearranges the idle slots 10 to 17 
on the basis of random numbers (in this case, the ran- 15 
dom numbers which are generated here are numbers 
"0" to "7") generated by a random number generator 
provided inside. For example, if the order of generated 
random numbers is W 6 W , M 4 M , "3 H . ~T, m 2 m t "0". "5", "1\ the 
idle slots are rearranged in an order of the idle slot 16, 20 
the idle slot 14, the idle slot 13, the idle slot 17, the idle 
slot 12, the idle slot 10, the idle slot 15, and the idle slot 11, 
as shown in Fig. 6B. In this connection, the arrange- 
ment of the idle slots 10 to 17 shows the positions for 
inserting the idle slots I and the number of the idle slots 25 
to be inserted. 

Next, as shown in Fig. 6C, the transmitting part 10C 
classifies the channel by frames having a predeter- 
mined time width and moreover, a regular TDMA 
method slot structure in which the period of the time 30 
slots TSO to TS3 becomes definite is temporarily formed 
by dividing each of the frames into slots having a prede- 
termined time width. Then, the idle slots 10 to 17 previ- 
ously rearranged are inserted into the rear of each of 
the frames one by one in order. Thereby, as shown in 35 
Fig. 6D, the slot structure is formed, in which the idle 
slots I are inserted at random between the frames. In 
this connection, since the idle slots 10 to 13 comprise 0 
idle slot I, the idle slot I is not inserted in actual. Further- 
more, after the frame 7, the slot structure is formed by 40 
repeating the same processing. 

In this manner, the transmitting part 10C classifies 
the channel by the frames having a predetermined time 
width and moreover, a regular TDMA method slot struc- 
ture in which the period of the time slots TSO to TS3 45 
becomes definite is temporarily formed by dividing each 
of the frames into slots having the predetermined time 
width. Then, the desired number of idle slots is inserted 
between desired frames in the slot structure in order to 
form a slot structure in which the each period of the time so 
slots TSO to TS3 changes at random. Then, the trans- 
mitting part 10C transmits the transmission signal at 
timing of the time slot which is assigned to its own sta- 
tion, while controlling the formed slot structure. In this 
connection, the receiving part 20A also forms and ss 
grasps the slot structure by the same processing, and 
performs the receiving operation at timing of the time 
slot which is assigned to the transmitter 10. 



in the aforementioned structure, in the radio com- 
munication system to which the present invention is 
applied, the slot structure in which the period of the time 
slots TSO to TS3 changes at random is formed by 
inserting the idle slots I, which are not used for commu- 
nication, between the frames at random. On the basis of 
the slot structure, the transmission signal is sent at tim- 
ing of the time slot TSO which is assigned to its own sta- 
tion. In consequence, since the transmission timing of 
the transmission signal changes at random, for exam- 
ple, even in the case where the other communication 
based on the TDMA method is performed by using the 
same channel in the adjacent cell, the transmission tim- 
ing of the transmission signal can avoid continuously 
agreeing with that of the other communication, so that it 
is possible to prevent communication failure which is 
caused because communication is continuously inter- 
fered. 

Furthermore, in the case of this radio communica- 
tion system, the transmission data S2 is subjected to 
interleave on the transmitting side and the reception 
data S5 is subjected to deinterleave on the receiving 
side. Thereby, even if the same channel interference is 
generated, an error which is generated by the same 
channel interference can be converted into a random 
error, so that the part in which communication quality is 
deteriorated can be dispersed to perform favorable 
communication. Furthermore, in addition, the coding for 
error correction is performed on the transmitting side, 
and the decoding for error correction is performed on 
the receiving side, so that high quality communication 
can be performed by correcting the random error. 

This point will be explained by using Figs. 5A and 
SB. At first, the transmission data S1 is inputted to the 
coding circuit 10A to be converted into the predeter- 
mined number of transmission data S2 by a convolu- 
tional coding. The transmission data S2 is rearranged at 
random so as to extend over the transmission slots TX0 
to TX7 with the interleave circuit between slots 1 0B, and 
then is transmitted via the transmitting part 1QC. The 
transmission signal S4 transmitted from the transmitting 
part 10C is transmitted via the transmission channel 30. 
and is received with the receiving part 20A. 

Here, for example, since the timing of the transmis- 
sion slot TX0 and the timing of the transmission slot TX3 
agree with the transmission timing of another communi- 
cation, the same channel interference occurs at the 
transmission slot TX0 and the transmission slot TX3, 
thereby an error is generated (a slant line in Fig. shows 
an error part) However, since the reception data S5 
obtained by receiving each of the transmission slots is 
restored to the original state by the deinterleave circuit 
20B, the error generated at the transmission slot TX0 
and at the transmission slot TX3 is dispersed and con- 
verted into a random error. If the error is short like the 
random error, the error can be corrected by the decod- 
ing processing of the decoding circuit 20C. Thus, the 
reception data S7 free from an error can be restored. In 
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this manner, the interleave is performed on the transmit- 
ting side and the deinterleave is performed on the 
receiving side, and furthermore, the transmission data 
S1 is coded for error correction on the transmitting side 
and is decoded for error correction on the receiving 
side, so that a high quality communication can be per- 
formed even when the same channel interference 
occurs. 

Furthermore, in the case of this radio communica- 
tion system, the channel is classified by the frames hav- 
ing a predetermined time width, and moreover, a regular 
TDMA method slot structure in which the period of the 
time slots TSO to TS3 becomes definite is temporarily 
formed by dividing each of the frames into the slots hav- 
ing a predetermined time width, and desired number of 
idle slots is inserted between desired frames in the slot 
structure, thereby a slot structure in which each period 
of the time slots TSO to TS3 changes at random can be 
easily formed. 

According to the aforementioned structure, idle 
slots 1 which are not used for communication are 
inserted between the frames based on the TDMA 
method to change each period of the time slots TSO to 
TS3 at random, thereby if the time slot which is 
assigned to its own station, out of the time slots TSO to 
TS3 is used to transmit the transmission signal, even 
when another communication based on the TDMA 
method is performed using the same channel, the trans- 
mission timing can prevent continuously agreeing with 
that of the other communication, so that the transmis- 
sion signal can prevent continuously suffering commu- 
nication interference. Consequently, the communication 
failure due to continuous deterioration of communica- 
tion quality can be prevented. 

Note that, in the aforementioned embodiment, one 
or two idle slots I are inserted between the frames. How- 
ever, the present invention is not limited thereto and 
three idle slots can be inserted between the frames. In 
brief, as long as each period of the time slots is changed 
at random by inserting desired number of idle slots I 
between desired frames, the same advantage as the 
aforementioned case can be obtained. 

Furthermore, in the aforementioned embodiment, 
the idle slots I have the same slot length as each of the 
time slots TSO, TS1, TS2 and TS3. However, the 
present invention is not limited thereto and the idle slots 
can be two times as long as each of the time slots TSO, 
TS1, TS2 and TS3. In brief, as long as each period of 
the time slots TSO to TS3 is changed at random by 
inserting the idle slots I. the same advantage as 
described above can be obtained; 

Furthermore, in the aforementioned embodiment, 
the convolutional coding is used as coding for error cor- 
rection and the Viterbi decoding is used as decoding for 
error correction. However, the present invention is not 
limited thereto and BCH (Bose-Chaudhuri-Hocqueng- 
hem) coding and the corresponding block decoding can 
be used. Otherwise, convolutional coding and the 



threshold value decoding or a consecutive decoding 
can be used. 

Furthermore, in the aforementioned embodiment, 
each period of the time slots is changed at random to 

5 prevent the transmission timing from agreeing with that 
of another communication. However, the present inven- 
tion is not limited thereto and this method of changing 
each period of the time slots at random and the fre- 
quency hopping method of changing the channel to be 

w used at random every a predetermined time can be 
combined. Thereby, a probability of the occurrence of 
the same channel interference can be reduced further. 

Furthermore, in the aforementioned embodiment, 
the present invention is applied to the TDMA method 

is radio communication system having four slots structure 
in which each of the frames is divided into four time 
slots. However, the present invention is not limited 
thereto and the same advantage as described above 
can be obtained in a case where the present invention 

20 is applied to the TDMA method having a slot structure in 
which each frame is divided into three or eight time 
slots. In brief, as long as a radio communication system 
of a communication method in which the frame is 
divided into slots having a predetermined time width to 

25 form plural time slots and the channel is used at timing 
of a time slot which is assigned to its own station to 
transmit a transmission signal, the present invention 
can be widely applied. 

As described above, according to the present 

30 invention, the idle slots which are not used for commu- 
nication are inserted at random between the frames to 
change the period of time slots at random and moreo- 
ver, a transmission signal is transmitted at timing of a 
time slot which is assigned to its own station, out of the 

35 time slots of which the period is changed at random. 
Thereby, even when the same channel is used to per- 
form another communication based on the time division 
multiple access, the transmission timing can be avoided 
continuously agreeing with that of the other communica- 
te tion, so that the transmission signal can be prevented 
from continuously suffering communication interference 
from the other communication. 

While there has been described in connection with 
the preferred embodiments of the invention, it will be 

45 obvious to those skilled in the art that various changes 
and modifications may be aimed, therefore, to cover in 
the appended claims all such changes and modifica- 
tions as fall within the true spirit and scope of the inven- 
tion. 

50 

Claims 

1. A transmitting method of transmitting a plurality of 
information in time sharing, comprising the steps of: 

55 

arranging said plurality of information in a pre- 
determined order; 

inserting information different from said plural- 
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ity of information, at random between said plu- 
rality of information arranged in said 
predetermined order; and 
transmitting said plurality of information to a 
predetermined transmission channel. 



9. The receiving method according to claim 8 ( wherein 

said desired information and said different 
information have a time slot structure, and time 
slots have the same length. 



The transmitting method according to claim 1. 
wherein 

said plurality of information and said different w 
information have a time slot structure, and time 
slots have the same length. 

The transmitting method according to claim 2, 
wherein is 

a plurality of said time slots forms a frame, and 
said different information is inserted between 
said frames. 

20 

The transmitting method according to claim 2, 
wherein 

said different information comprises idle slots 
which do not include effective information. 25 

The transmitting method according to claim 2, 
wherein * 

in the case of inserting said different irrforma- 30 
tion, the number of said different information to 
be inserted is w 0" or "1 " at each place. 

The transmitting method according to claim 2, 
wherein 35 



1 0. The receiving method according to claim 9, wherein 

a plurality of said time slots forms a frame, and 
said different information is inserted between 
said frames. 

1 1 . The receiving method according to claim 9, wherein 

said different information comprises idle slots 
which do not include effective information. 

1 2. The receiving method according to claim 9, wherein 

the number of said different information 
inserted is w 0 " or ~1 " at each place. 

1 3. The receiving method according to claim 9, wherein 

the number of said different information 
inserted is "0" or more arbitrary integral 
number at each place. 

14. The receiving method according to claim 11, 
wherein 

a deinterleave processing reverse to an inter- 
leave processing extending for a plurality of 
slots on a transmitting side is performed after 
deleting said different information. 



in the case of inserting said different informa- 
tion, the number of said different information to 
be inserted is "0" or more arbitrary integral 
number at each place. <o 

7. The transmitting method according to claim 4, 
wherein 



an error correction processing and an inter- 
leave processing extending for a plurality of 
slots are performed on said plurality of informa- 
tion before inserting said different information. 

8. A receiving method for receiving information in time 
sharing, comprising the steps of: 

receiving a signal; 
demodulating a reception signal; 
deleting different information inserted at ran- 
dom on a transmitting side, from said demodu- 
lation output; and 
decoding desired information. 



15. A transmitter for transmitting a plurality of informa- 
tion in time sharing, comprising: 

first means for arranging said plurality of infor- 
mation in a predetermined order; 
second means for inserting information differ- 
ent from said plurality of information, at random 
between said plurality of information arranged 
45 in said predetermined order; and 

transmitting means for transmitting the output 
to a predetermined transmission channel. 

16. The transmitter according to claim 15, wherein 

50 

said plurality of information and said different 
information have a time slot structure, and time 
slots have the same length. 

55 1 7. The transmitter according to claim 1 6, wherein 

a plurality of said time slots forms a frame, and 
said different information is inserted between 
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said frames. 

18. The transmitter according to claim 16, wherein 

said different information comprises idle slots 
which do not include effective information. 

19. The transmitter according to claim 16, wherein 

in the case of inserting said different informa- 
tion, the number of said different information to 
be inserted is "0" or "1 " at each place. 

20. The transmitter according to claim 16, wherein 

in the case of inserting said different informa- 
tion, the number of said different information to 
be inserted is "0" or more arbitrary integral 
number at each place. 

21. The transmitter according to claim 18, wherein 

an error correction processing and an inter- 
leave processing extending for a plurality of 
slots are performed on said plurality of informa- 
tion before inserting said different information. 

22. A receiver for receiving information in time sharing, 
comprising: 

receiving means for receiving a signal; 
demodulating means for demodulating a 
reception signal; 

deleting means for deleting different informa- 
tion inserted at random on a transmitting side, 
from said demodulation output; and 
decoding means for decoding desired informa- 
tion. 



the number of said different information 
inserted is "0 " or * 1 " at each place. 

27. The receiver according to claim 23, wherein 

5 

the number of said different information inserted is 
"0" or more arbitrary integral number at each 
place. 

w 28. The receiver according to claim 25, wherein 

a deinterleave processing reverse to an inter- 
leave processing extending for a plurality of 
slots on a transmitting side is performed after 
15 deleting said different information. 



20 



25 



30 



35 



23. The receiver according to claim 22, wherein 40 

said desired information and said different 
information have a time slot structure, and time 
slots have the same length. 

45 

24. The receiver according to claim 23, wherein 

a plurality of said time slots forms a frame, and 
said different information is inserted between 
said frames. so 



25. The receiver according to claim 23. wherein 

said different information comprises idle slots 
which do not include effective information. 



55 



26. The receiver according to claim 23, wherein 
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